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1. INTRODUCTION 


The FAIRLIGHT range of microcomputers have two MITSUBISHI M2896-63 double sided, 
double density soft-sectored 8-inch floppy disk drives installed as standard 
equipment. The left hand drive, as viewed from the front of the computer, is 
referred to as Drive 0 and normally contains the System Disk which is used to 
boot the system during restart. The right hand drive, Drive 1, contains the 
user's work disk. 


This manual contains information pertaining to the installation and removal of 
disk drives, set-up of new drives, preventative and basic corrective 
maintenance, and disk system fault diagnosis. 


The Mitsubishi M2896 flexible disk drive has a brush-less and belt-less direct- 
drive DC spindle motor with no AC power supply, for simpler maintenance. 
Diskette quality only negligibly affects the drive performance, but to avoid 
panic behaviour by user, it is recommended that high quality diskettes are used. 


The disk drive consists of a mechanism to rotate the diskette, two read/write 
heads, an actuator to position the heads on tracks, a solenoid to load and 
unload the heads on the diskettes, and electronic circuits to drive these 
components. Diskettes are rotated at 360 rpm. The read/write heads are only 
loaded onto the diskette when performing a read or write operation. 


For further technical specifications, consult the Mitsubishi M2896-63 Standard 
Specifications Manual. 

2. REMOVAL, INSTALLATION AND SHIPPING OF DISK DRIVES 

Refer to the CMI MAINFRAME Service Manual for the Removal and Installation 
procedure. Insert the shipping disk that was shipped with the unit, and close 


the door, whenever reshipping the disk drives. A floppy disk will suffice as a 
shipping disk. 
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3. DISK DRIVE OPTIONING AND ALIGNMENT 
3.1 Disk Drive Optioning 


Optioning may only need to be done if the disk drive has been returned to a 
Mitsubishi service centre. If returned to a Fairlight service centre, the drive 
will be correctly optioned to perform correctly on the C.M.I. 


Option blocks to be shorted - Mitsubishi M2896-63 Rev G 


JFC, PS, SE, DC, M2, S2, I, R, IT, MS, 
MO, RFA, HR, A, HUN, WP, DS, 2S, RM 


Additional wire link option - Y 


All other option blocks to be left open. See Figure 3.1 for option block 
locations. 


3.2 Disk Drive Alignment 


Disk drives may require checking to account for any maladjustments which may 
occur during shipment. This requires the Fairlight Disk Diagnostic Diskette 
containing the command DSKTST.CM. 


The disk drive under test should be able to load test programs, however if the 
condition of the disk drive under test is suspect then another known good disk 
drive should be used to load the test program and used to run the tests on the 
faulty disk drive. 


3.2.1 Radial Alignment 
Because disk drives utilize double density disk format, radial alignment is 
critical and is best performed by Fairlight or Mitsubishi. To ascertain whether 


drive alignment is correct, run the DSKTST command from the Fairlight 
diagnostic disk. 
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3. DISK DRIVE OPTIONING AND ALIGNMENT (continued) 


ee | es | Sees 


rk: ae 


SED 5 SED | a 
2 ___]2__J2 


(HS) (1X1G) 
{Xe} 


YOOOOV aa 
s 
G) 


es | ee > a a | aa 


gsocooes1 RF, gem, 


m 


cn : 
a = 


Figure 3.1 Printed Circuit Board Option Block Location 
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4. DISK DRIVE MAINTENANCE 


Under normal circumstances preventive maintenance is not required on the M2896. 
If severely dirty environments are encountered, an occasional cleaning of the 
drive may be performed to assure continued reliable performance. 


Only basic corrective maintenance is documented here. If it is determined that 
a disk drive requires more extensive repairs than are described in this section, 
return the unit to Fairlight Instruments for service. This document should 
provide sufficient information to determine whether return of the unit is 
necessary. 


4.1 Preventative Maintenance 

4.1.1 Visual Check 

Visual inspection is the first step in any maintenance operation. Always look 

for corrosion, dirt, wear, binds, and loose connections. Noticing these items 

may save downtime later. 

4.1.2 Cleaning 

Cleanliness cannot be overemphasized in maintenance of the M2896. 

Caution: The head/carriage assembly is a factory-adjusted and tested assembly. 
Do not try to adjust or repair this internal component. Do not, for 
any reason, clean the read/write heads. To do so would cause severe 
damage to the head surfaces or head spring supports. 


Parts Observe Procedure 


1. Main Frame Inspect for loose screws, Clean main frame 
connectors, switches, etc. 
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5. FLOPPY DISK SYSTEM DIAGNOSIS 


The Floppy Disk System comprises of the QFC-9 Floppy Disk Controller as well as 
the disk drives themselves. The first step in servicing the system with an 
apparently faulty disk system is to establish in what subassembly the fault 
actually lies. 


The general procedure to follow in disk system fault tracing is: 

(1) Check all disk system cables, especially the 50 way flat cable for open 
circuits or shorts and ensure all connections are secure. 

(2) Use the system test program CHECK to determine if the fault is in the drive 
itself (or the diskette) or the disk controller/DMA data transfer system. 

(3) If the disk drive is faulty, use DSKTST to further analyse the fault. 


(4) Otherwise, refer to the CMI Mainframe manual to trace the fault in the QFC-9 
controller. 


5.1 Test Program CHECK 
Allows checking of; 
- Cyclic Redundancy Check (CRC) errors 
- Data transfer between memory and disk 
- RAM bit corruption errors 


Command Syntax 


CHECK <UNIT>,<HEXNUM> ;<OPTIONS> 


where <UNIT> = <COLON><NUMBER> 
<HEX DIGIT> = number 1 to 9 and/or letter A to F 
e-g-, CHECK<return> performs CRC on DRIVE 0. 
CHECK :1<return> performs CRC on DRIVE 1. 
CHECK :13;V<return> performs CRC on DRIVE 1 with V option. 
(1) Disk Integrity Check 


Options: none required 


This is the default CHECK routine. Entire disk in specified drive is read to 
check for CRC errors. 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 
(2) Read Data D.M.A. Verify 
Option: V 


Reads entire disk in specified drive twice, into separate blocks of memory and 
verifies data against itself. 


(3) Write Data D.M.A. Verify 


Options: W,D (May be used together) 


The W option creates a file, writes distinctive data to each sector of the file 
and reads each sector of the file back, twice, into different areas of memory 
for verification. All unfree disk space will be allocated to the file. 


The D option is a destructive (to the disk contents) test which writes a unique 
"ADD -29" pattern to each sector in an interleaved fashion, reads it back, and 
verifies the data. 


Interleaving of blocks ensures track boundaries are continually being crossed. 
A delay can be introduced using the "T" option (see below) to isolate head-load 
timing problems. 


(4) Other Options 


Option Use with 
R W use random number pattern 
instead of "29" pattern 
P=XX W use pattern XX where XX = <hex number> 
' write the pattern to disk, 
read back and verify 
E=XX all print error if total recover- 
able disk errors exceed XX 
where XX = <hex number>. 
Default value is 0. 
T=XX all delay XX*10 ms. after a read/write 
where XX = <hex number> 
C all test continously alternating 
between 'add-29' and a random 
number pattern 
L all all error messages printed on printer 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 


(5) Error messages 


(a) Disk Read/Write Errors 
These are of the form; 


#*#PROM I/O ERROR -- STATUS = <status byte> AT h DRIVE i - PSN j 


where h is not significant 
i = drive number 
j = physical sector number at which the error 
occurred 


and the status byte can be interpreted as follows: 


31 data C.R.C. error 

32 disk is write protected 

33 disk is not ready for some reason 
34 deleted data address mark read 

35 abnormal command termination 

36 invalid sector address 

37 seek error (track not found) 

38 data mark read error 

39 address mark read error 


(b) Verify Errors 


When a verify error is encountered the offending disk sector is re-read into the 
QDOS sector buffer and matched against system RAM to determine where the error 
came from. The program then reports the corresponding address in RAM, the data 
expected, the erroneous data, the physical sector number of the disk where the 
error occured, and the byte offset within the sector. 


(6) Termination 

Test is terminated by - 
ESC key (sets system error status word) 
More then 20 errors logged 


User supplied iteration counter expired (default 1) 


System error status word will be set if any error condition has been reported. 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 
5.2 Test Program DSKTST 


DSKTST comprises of five main test routines and a number of utility commands. 
The main routines are as follows - 


#1 Write/read test (destructive) 
#2 Read C.R.C. test (non-destructive) 
#3 Worst case seek test (non-destructive) 
#4 Worst case data pattern R/W (destructive) 
#5 Sector/drive uniqueness (destructive) 


NOTE: DESTRUCTIVE TESTS WILL OVERWRITE THE DISKETTE IN THE DRIVE UNDER TEST WITH 
A 'TESTING PATTERN'. 


Tests can be run separately or in destructive/non-destruct groups by typing as 
follows - 


DN,(0 or 1 or B) [,X]<return> (Do all non-destruct tests) 
DD,(0 or 1 or B) [,X]<return> (Do all destructive tests) 


ST#<tests>,(0 or 1 or B)[,X]<return> 
where <tests> = up to 10 test numbers separated by '-' 


The extended test option X accumulates error counts over a number of passes. 
ESC key will abort test in progress. 

Typing OS<return> will return the user to QDOS and reboot the system. 
Examples: DN,0<return> does all non-destructive tests on drive 0 only. 


ST#1-3-5,B,X does tests 1,3 and 5 on both drives with error count 
accumulation. 


If stop on error option is selected (in answer to a prompt) the user may choose 


C continue 
L loop 
R reset stop on error 


if an error stop occurs. 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 
5.2.1 Error reporting 
Error printouts take the following form : 
<drive no.> <error type> <track no> /<physical sector no> <*> 
Presence of '*' indictes a "hard" disk error, 
e.g. 1 E3 1F /0325 * 
means t= drive no 1 
error type 3 (E3) 
track no 1F 
p.s.n 0325 


error was not recoverable on retry (*) 


If after three retries the error persists, it will be logged as a hard error 
(indicated by *). 


Error types are as follows (per QDOS ROM codes) :- 


E1 data CRC error 

E2 disk is write protected 

E3 disk is not ready for some reason 
E4 deleted data address mark read 

E5 abnormal command termination 

E6 invalid sector address 

E7 seek error (track not found) 

E8 data mark read error 

E9 address mark read error 


Additional error types are :- 
E@ data read back is not the same as data written 


Additional error types from the drive uniqueness test are :- 


EA body of data buffer is not zero after test data 
EB unique data for this drive/sector is incorrect. 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 
5.2.2 Error Graphs 


Errors may be summarised by use of the 'PG' command. This summary plots the 
track no. as the vertical ordinate and the number of errors as the horizontal 


ordinate. 


A horizontal line may contain up to 11 error types (codes) with each character 
representing (n*horizontal scale) errors. 


The error graph is divided into two blocks. The left hand block relates to 
drive 0 errors, the right hand block to drive 1. 


The graph is printed starting at the first track with errors logged and finishes 
with the last track with errors logged. 


To stop the display rolling off the screen, <control W> can be used to stop 
printing. Subsequent carriage returns will print a little at a time, an escape 
will terminate the 'PG', and any other character will resume continuous 
printing. 


In the case of double sided systems, each disk 'cylinder' is considered as two 
tracks, so even track numbers correspond to side 0 of the disk and odd track 
numbers correspond to side 1. 


one 
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5. FLOPPY DISK SYSTEM DIAGNOSIS (continued) 
5.2.3 Utility Commands 
fi Commands for utility programmes are as follows 


HD,d,hhhh Head load timing test on drive d at 
speed hhhh (100 mS = D8FO) 


IX,d Index sensor alignment test on drive d. 
ti=tk 1. t2=tk 76. 


AT,d,s Read data amplitude test on drive d. 
s is optional side select (0 or 1). 
ti=tk 0. t2=tk 76. 
RA,d,s Radial alignment test on drive d. 
s is optional side select (0 or 1) 
t 120-38. t2=77-38. t3=39-38. t4=37-38. 
AZ,d,s Head azimuth test on drive d. 
s is optional side select. 
t1=0-76. t2=75-76. 


T0O,d Track zero sensor alignment test on drive d. 
t1=1-2 lp. t2=0-1 lp. t3=0-2 lp. 


SK,d,s Head skew test on drive d. 
s is optional side select (0 or 1). 
t1=1-76 lp. 
RS,d,hhhh Read sector hhhh from drive d to buffer 
WS,d,hhhh Write buffer to sector hhhh on drive d 
DB Display buffer in hex and ascii 
FB,hhhh Fill buffer with repeating pattern hhhh 
The running test may be aborted by escape key. 
The next test of the sequence is entered by depressing space key. 


Tests followed by letters "lp" move head between tracks shown. 


Some tests require the appropriate alignment diskette and ask that it be 
inserted. Other tests require a scratch diskette and ask that it be inserted. 


Typing OS<return> will return the user to the operating system (reboot). 
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